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BESTAVA/WBiE COPY 

REMARKS 

Thit Artiendment and Reply seeks to place this application in condition for 
alfowance. Several of the claims liave been amended to correct Inadvertent typographical 
errors, to lAiprove grammar and/or clarity, to more fully claim the inventions, and/or to more 
definitely slet forth the features of Applicants' invention(6). No new matter has been added. 

In t(ie Office Action of August 20, 2004 (hereinafter the "Office Action"), nearly alt of 
the claims have been found to contain patentable subject matter. Several of the claims 
were rejeded. All of the objections and rejections raised In the Office Action have been 
addressed- herein. Each of the objections and rejections are addressed in detail below. 

Anfbndiyient to the Claims 

Ceiitain claims have been amended to correct inadvertent typographical errors, to 
Improve gfemmar and/or clarity, to more fully claim the inventions, and/or to more definitely 
set forth 6ie features of Applicants' invention(s). No new matter has been added. 
Moreover, none of the amendments were motivated by patentability considerations in view 

i 

of the prioir art, Including the art relied on in the outstanding Office Action. 

No^bly, claims 51 and 94, as amended, recite a substrate having a wafer or wafer- 
like shapel Th^ specification, on page 9, lines 9-16 and on page 12, pages 3-10 (among 
others), ddrscribes the substrate, in one embodiment, having a wafer or wafer-like shape: 

In one embodiment, the ElW Is a wafer or wafer-like object. Whenthe 
Eivy is a wafer-like object, the EIW may have a different physical form factor 
thaih a product wafer. The processing equipment, however, may handle such 
an ^iW without adverse modification to its hardware and/or software. For 
example, where an EIW includes circuitry, sensors and/or sources to monitor 
a CVD process, the EIW may have the same or substantially the same planar 
siz^ and shape as a product wafer, but may be (slightly) thicker. As such, 
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the! BWN "behaves" like a thick wafer and the deposition equipment may 
hartdie the EIW with little or no modification to the equipment. ("142 app., 
page 9, lines 9-16). 

Tfie Sensor-EIW may also Include circuitry and components that 
pralnudei from the surface, hence creating a portion that includes a non-flat 
surface topography. The circuitry and components are disposed on a wafer- 
like object that may be handled (automatically or manually) within the 
equipmdnt Thus, such an EIW includes a substrate that has a similar form 
fadtbr aijid/or profile as a product wafer .... C142 app., page 12. lines 3-10). 

Again, nione of the amendments were motivated by patentability considerations In 
view of thd prior art Including the art relied on in the outstanding Office Action. 

Rdtectton of the Claims under 35 USC S 103 

In ihd Office Action, claims 51-56, 61 and 66 were rejected as being unpatentable 
overWatayd (U.S. Patent Application Publication US 2003/0080434) in viewof Avanzinoet 
al. (U.S, Ntent 6,562,185). In this regard, the Examiner states "it would have been 
obvious ... to rfiodlfy Wataya to sample the processing equipment during processing, as 
taught by.AyahzIno et al., Isecause this process wouki allow for precise characterization 
and control of the manufacturing process when fabricating devices on a micro-miniature 
scale (See Wataya, paragraph 9. lines 1-7)." {Office Action, page 4). 

Applibat^ts respectfully disagree. For at least the reasons set forth below, none of 
the claim^ are obvious based on Wataya in view of Avanzino et al. 

Wataya 

Wataya describes a solid image-pickup device 2 for a digital still camera or 
the like. (VVataya, paragraph 36, lines 1-2; and paragraph 34, lines 1-5.) The Wataya solid 
image-pldkiip device 2 includes, among other things, a plurality of light sensors ananged in 
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an image ;|>idc^dip area 14. which is in a central area of the surface 12 of a semiconductor 

substrate ilO. oiVdtaya. paragraphs 24 and 25). A transparent plate 6 (for example, quartz) 

Is disposals on ithe light sensors to cover the sensors. (Wataya, paragraph 32, Knes 1-5). 

The solid lihNag^-pickup device 2 includes: 

. alsize that is exactly the same size as the semrconductorsubstratelO. 
Fiirtherj the thickness of the device includes on the thickness of the 
trahjsparjent plate 6 and the semiconductor substrate 1 0. For this reason, it is 
possible! to greatly reduce the size of the solid image-pickup device 2, 
es^ocilally the thickness thereof. (Wataya, paragraph 32. lines 9-14). 

; 

In this Way. according to Wataya, "it is possible to obtain an improved thickness- 
reduced iiiDdg^'pickup device including an extemai circuit (flexible drcuit substrate 8)." 
(Wataya, b^ra^i^aph 33, lines 6-9). Moreover, "it is possible to incorporate the solid image- 
pickup 6dv\C& iinto the camera in an accurate positioning process with a high precision." 
(Wataya, palra^raph 36, lines 5-7). 

Thii/s, itt sum, Wataya describes nothing more than a thickness-reduced image 
pickup device that may be positioned in a camera or the like with high precisbn in a shorter 
time thanlcdnv^ntiondl image pickup devices. (See, for example, Wataya. paragraph 36). 

i 

AlVanzino et al. 

AVanzino et al. describe a system for characterizing a chemical mechanical 

polishing i["(&MP") process (i.e., a surfece planarizatlon technique in which high elevation 

features drei selectively removed, via a polishing pad, resulting in a topology with improved 

planarity)] ($ee|» Col. 6. lines 3-1 1 ). Avanzino et al. employs a wafer Including, among other 

things, orie lor hore temperature sensors in or on the wafer to permit monitoring of the 

wafer's te)rt)i)erlature when undergoing chemical mechanical polishing processing. (See, 

Col. 7, lihi»s!27^2 and Figures 3, 4. 5. 6. 9 and 12). 
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In ^iddifion to the wafer, the Avanzino et al. system also includes a temperature 
monitoring siydtem and a CMP system. Briefly, the temperature monitoring system takes 
temperatiire^ readings from the temperature sensors in or on the wafer. (See, Coi. 5, lines 
20-23, Cdl. fines 64 to Col. 9, lines 26; and Figures 1 and 7). 

Thd 6MP system of Avanzino et ai. performs the chemical mechanical polish of the 
wafer. (S^j Col. 5, lines 18-19, Col. 11. lines 5-23, and Figure 8). While perfomilng the 
polishing jpijocess, the CMP system records information associated with pad, slurry, 
pressure, arid motion infomiation. (See, Col. 6, lines 16-48). The CMP system may also 
correlate iuch Ihfomnatlon with the temperature readings provided to the CMP system by 
the temperature monitoring system. (See, Col. 8, lines 27-31). 

Nolat;ly, the pad, sluny. pressure and motion information appears to be obtained 
from the CMP system. Such Information does not appear to be provided by or from any 
sensor(s] |di^sed on or in the wafer. Indeed, temperature sensors appear to be the oniv 
sensors d!f6|tosed in or on the wafer. (See, Col. 5, lines 1-2, 46-51, Coi. 7, lines 27 to Col. 
8, line 48; t^l. 11, lines 58-61; Col. 13. lines 43-57; and Figures 3-6 and 12). 

Avanzino et al. system also describes a CMP control system "to analyze 
temperattifel information, other infomnation (e.g., pad, pressure, wafer, slurry, motion) and 
relations feetwefen such information to control the CMP system". (Col. 9, lines 52-56; and 
Figure 7).i l!n this regard, In the event a desired temperature is not achieved, the CMP 
control system "adjusts one or more CMP parameters (e.g.. slurry dispense rate, pressure) 
to facilitate dc^ieving such a desired temperature/' (Col, 9, lines 58-63). As such, the CMP 
control sylglt^m h)ay adjust the operation of the CMP system based on the temperature. 

i 
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j: ^l^dependent Claim 51 

\ liidependent claim 51 , as amended, describes an EIW unit for use in sensing 

a paramebf of a surface stnjcture that is formed on the EIW unit by Integrated circuit 
processing Equipment. The Integrated circuit processing equipment is used to manufacture 
integrated: circuits. 

Th^ ^iW unit comprises a substrate having a wafer or wafer-like shape. The EIW 
unit also ih^ludes a plurality of sensors, disposed on or in the substnate, to sample the 
process pbfjameter of the surface structure that is fomied above the sensors and on the 
EIW unit ^by the integrated circuit processing equipment during performance of en 

integratealdroult manufacturing process. 

I . 

Thiifsi the integrated circuit processing equipment, during processing, forms the 
surface st||ubtlire on the EIW unit and above the sensors. The sensors, which are disposed 
on or in t|iei substrate, sample the process parameter of the surface structure, which is 
being or vtafefbrmed during performance of the integrated circuit manufacturing process. 



j Wataya Neither Anticipates, Nor Renders 
I - Obvious the Claimed Inventions 

I . Therearemany inventions described in the instant application. In an effort to 
present a |hribre concise response, the discussion below focuses on only selected aspects 
or featurejk bf tHie rejected independent claim, namely claim 51. These are not the only 
reasons tjllei Inventions of the rejected claims are patentable over Wataya alone or in 
combinatllirl wlih Avanzino et al. 



MolNover, many of the claims that depend from Independent claim 51, as noted by 
in the Offipd Action, present patentable subject matter. Those dependent claims are not 
discussedjiri ^retail herein. Further, the rejected dependent claims (namely, claims 52-56, 



[ 
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61 and 66) klQQ present patentable subject matter beyond that discussed herein. Those 
rejected dej^endent claims are also not discussed in detail herein. 

As i^ilich. Applicants' response to this rejection is not exhaustive by any means; 
rather, for f Ne ^ke of brevity, the remarks focus on only some of the patentable aspects or 
features of! the independent claims. 

Notably, many of the reasons that independent claim 51 is patentable over Wataya, 
alone or in dombination with other art, are also applicable to allowed claims 71-115. For 
the sake of brevity, the remarlcs immediately below focus on only some of the patentable 

i 

aspects creatures of the Independent claim 51; the other independent datms (namely, 
claims 71 dijid 94) are not specifically discussed in detail herein, 

Watava Does NOT Render Obvious Claim 51 
i Wataya does not teach or suggest an image sensor for or disposed in 

an EIW urtltj W&taya also does not teach or suggest an Image sensor for use in sensing a 

i 

parameter cjf integrated circuit process - let alone sensing a parameter of a surfece 
structure th^t Isfonned on the EIW unit by integrated circuit processing equipment. Rather, 
Wataya d^jstribes nothing more than a compact image sensorfor use in a digital camera or 
the like. (Vyatdfya, paragraph 36. lines 1-2; and paragraph 34, lines 1-5.). Thdt is, the 
Wataya inifeifeei sensor Is nothing more than a thickness-reduced image pickup device that 
may be po3&i|tiorted in a camera with high precision and in a shorter time than conventional 
devices. (S^e, Wataya, paragraph 36). 

Thilkj Wdtaya does not teach or suggest: 

i»j use of Wataya thickness-reduced image pickup device on or in an EIW unit; 

!»j ude of its Image pickup device on or in any platform or substrate for use In 

i 

; I iriiiegrated circuit processing equipment; and 

• i 
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H Bit\ image sensor to sample a process parameter of the surface structure that 
\ I is formed above the sensors and on the EIW unit by the integrated circuit 

I processing equipment. 

I 

Avdin^n6 et al. provides no help. There is absolutely no suggestion or motivation to 
one skilledl Ih We art to combine the Wataya thickness-reduced image piclcup device with 
the Avan^lhb et al. wafer. The Avanzino et al. wafer samoles only temperature. There is 



nothing In iwarfeino et al. that would motivate one skilled In the art to sample a parameter 
(Other thafjl Umperature} since the Avanzino et al. CMP system appears to employ only 
temperatui^ diatta to detenmine whether "to update one or more CMP parameters (e.g., 

pressure, ifie^iil, slurry properties) (Avanzino et al., Coi. 10, line 62 to Col. 1 1 , line 4; 

I I 

See also, bbl. 14, lines 38-48 and Figures 10, 11 and 13). The Avanzino et ai. system 
does not <i|c|ntjemplate an additional type or types of sensors on the wafer to sample a 
process p^rkmtor that is different from temperature. 

Evdhj assuming, for the sake of argument, the Wataya image sensing device was 
implemenij^ dh the Avanzino et al. wafer, that combination would still not provide the 
invention tbi cfaim 51. First, It Is unclear what process parameter the Wataya image 
sensing di\|l6^ would sample. This notwithstanding, the Wataya image sensing device 
would not i^implle a process parameter of the surface structure fomried above the Wataya 
Image sejlj^rtg idevice by the Integrated circuit processing equipment (here, the CMP 
equipment! [of Avanzino et al.). Indeed, were the Wataya image sensing device 

; I 

implementbb oh the Avanzino et al. wafer, the CMP equipment would likely remove, 
damage ot| ifes^troy the Wataya image sensors and/or transparent plate 6. 

In ^ixtii Wataya does not teach or suggest the Invention of claim 51. Moreover, 
there is ndMi^djii^ Avanzino et al. that would motivate one skilled In the art to include the 
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Allowat 



image seiiybr fiff Wataya to sample a process parameter of the surface structure that Is 
formed atk^^ the Wataya image sensors and on the EIW unit by the integrated circuit 
processing < )aq|urpment during perfonnance of CMP process. Even assuming, for the sake 

i 

Of argumeijiti the Wataya image sensor was implemented on the Avanzino et a1. wafer, that 

. j 

combination ififOUld still not provide the invention of claim 51. 
Dependent Claims 

Many of the claims dependent on claim 51 have been found to include 
patentabtef[^bj^ct matter. Applicants provide no additional comments pertaining thereto. 

As M th6 rejected dependent claims, for the sake of brevity, the additionai reasons 
those depiri deilt claims are patentable over Wataya, alone or in view of Avanzino et al. are 
not set fol|lii herein. However, for at least the reasons stated above, it is respectfully 
submittediteaH^uch rejected dependent claims present patentable subject msltfer. 



itet Matter 



Cia|rt 1^ SIT-GO, 62-65 and 67-70 have been found to contain allowable subject matter 
but were o^bj eCled to as being dependent upon a rejected base claim. (OfFice Action, page 
4). In viev^df the remarks above. Applicants respectfully submit that these claims, without 
more, are 4 Idwable. 

0\d hi IS 71 '115 were allowed. (Office Action, page 4). Applicants note the statement 
of reasoni^lOi' the indication of allowable subject matter. (Office Action, pages 4-5). No 
inference ki cidnclusion should be drawn that Applicants believe that the Examiner's 
reasons fit] allowance are the only reasons the claims are patentable. Indeed, the 
Examiner'l ntat^ments focus on two independent claims and no mention is made with the 
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dependenjt idaims, which include other and/or additional inventive aspects. Thus, 
ApplicantSifi tteijpret the Exanilner's statement to be in no way exhaustive. 

MoWii&j, although Applicants agree with the Examiner's ultimate conclusion that 
the invent bd^vjas claimed, are patentable over the prior art, as described in the above- 
referencelt l^lilication, there are many Inventions described and illustrated therein. 



i("iriyentions described and illustrated rn the application may or may net Include 



one, som4 4'':^''' features set forth in the Examiner's statement. 



Prior Art mrtijA' of Record 

Apl&liparlls note the prior art made of record but not relied upon. It is not dear what 



is meant comment that the prior art made of record considered pertinent to 
applicants iSfiisidbsure." (See, Office Action, page 5, H 4). No Inference or cortclusion 

should be|i|)ehMh that Applicants agree, in any way, with the Examiner's characterization of 

!■ ! = 

such prior|a{tti \h an effort to provide a more concise response, and because the Examiner 



has not n 
upon), Apj 

Third Inft 




any of the claims based on the prior art made of record (but not relied 
its do not provide comments on the Examiner's characterization. 

n Disc f OS u re Statement 



submitted a Third Infomnation Disclosure Statement ("IDS"), including 
Fomi PTdff ^aS, on July 30, 2004. A copy of that Third IDS is attached hereto. The Third 
IDS was rUdeivi^d by the USPTO on August 3, 2004. (See, Stamped Postcard). 

Th^te^ Action did not include an indication that the Third IDS was considered by 
the Exammp^. As such, it is again respectfully requested that the Examiner make his 
consideraiip'ef^^ reference identified in that IDS formally of record with the ri^xt action. 

Page 23 

PAGE 24/28'RCVDAT11/1«2(IU1:53:05PM [Eastern Standard 



11/10/2084 11:49. 

r" 



6508688182 



STEINBERG 



PAGE 25 



A| 

reconsidei 
present 
requested 
It i^l 
applicatiorii 
number lii 



CONCLUSION 

respectfully request entry of the foregoing amendment and 
iiof the Instant application. Applicants submit that alt of the pending claims 
i^htdlble subject matter Accordingly, allowance of all of the claims is respectfully 




idt^d that should a telephone interview expedite the prosecution of this 
ill is(% way, the Examiner is invited to contact the undersigned at the telephone 
bielow. 



40- 



Date: No^^b&r 1 0, 2004 



Neil A. Steinberg, Reg, No. 34,735 
Telephone No. 650-96B-8079 
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